40, near anterior margin. Legs long and slender, 
tarsi 2-segmented. Fore wings (Fig. 3) ensiform, 
length 680-4, width 35 at about middle. Costa 
with 25 setae. Upper vein with 14 setae in 2 groups 
and 2 apical setae. Lower vein with 12 setae in 
about equal space. Anallobe with 5 setae at anterior 
margin and 1 seta near base at middle. 

Abdominal tergites without sculpture: I-IX with 
a prominent transverse line near anterior margin; 
I-VIII with median pair of small setae, ahead of 
median discal pore; IX (Fig. 4) with 4 pairs of 
setae, i, 264, ii; 154, iii; 134; iv. 479; X with 
1 pair of major setae, 854. Abdominal sternites 
weekly sculptured, without accessory setae. 

Female: Unknown. 

Holotype: male, from Pinus massoniana L., 
Taoyuan, Kaohsiung Hsien, Taiwan; VII 6, 1975, 
L.S. Chen. The type-specimen deposited in the 
collection of Plant Quarantine Division, Bureau 
of Commodity Inspection and Quarantine, Ministry 
of Economic Affairs, Taipei, Taiwan, Republic. of 
China. — 
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An outbreak. of an unsual form of meningitis, 
characterized by a pleocytosis (in particular, eosin- 
ophilic leucocytes), was recognized in Taiwan. The 
disease have been referred to as eosinophilic men- 
ingitis or meningoencephalitis. Recently, it has. 
been reported that this disease can also be caused 
from thé infection by the 3rd stage ‘larvae ‘of Ang- 
iostrongylus cantonensis. In man who serves as an . 
accidental host of this parasite, the larvae may 
migrate through the central nervous system. The — 
clinical manifestations as well as immune’ ` response ` 
of ‘the ‘body may ‘occur during the Jarvel migration. 
In the present investigation, the levels of imm- 
unoglobulin, antibody to .4..cantonemsis antigen and 
the number of leucocytes in serum and cerebrospinal 
fluid (CSF) from the patients of eosinophilic men- 
ingitis are investigatated in order to seek the 
evidence for the presence of a specific immune 
response to the pathogenic stimulation. 


MATERIALS AND METHODS 


Five patients of eosinophilic meningitis all had 
past experience of eating raw Achatina fulica within 
a month prior to the onset of the disease. From. 
each patient 3 ml of serum and cerebrospinal fluid 
(CSF) were obtained and stored in a deep freezer 
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(—70°C) until used. Meanwhile, the thin smears of 
peripheral blood and of the sediment of CSF were 
made, and the white blood cells (WBC) were 
classified and counted after staining with Giemsa’s 
solution. For comparison, blood and CSFs were 
also collected from twenty healthy persons. 
Immunoglobulin and Total Protein Determination: 
The quantitation of IgG, IgE, IgA, IgD and IgM in 
sera and CSFs were done by the radial immu- 
nodiffusion method of Mancini‘? by using cmmer- 
cially available immunoplates (Hyland, Los Angeles, 
California). All measurements were performed in 
duplicate. Total protein concentration in CSFs was 
determined by the Folin method, . 
Preparation of Antigen and Antibody Detection: 
The preparation of antigen employed for the indirect 
hemagglutination (IHA) test was summarized schem- 
atically in Fig. 1. From the whole worm extract 
of A cantonensis, several cross reacting components 
were removed by DEAE-cellulose column chrom- 
atography with stepwise elution with different con- 
centration of phosphate buffered saline (PBS)*», 
Subsequently, components common to rat serum 
were also absorbed by passing through a column of 


the cyanogen bromide-activated sepharose 4B (Phar-* 


macia Fine Chemicals) coupled with rabbit immu- 


noglobulin against normal rat serum as described 
With purified antigen, the antibodies ` 


by Sato et a. 


. Whole worm extract of A. cantonensis 


l . 
Column of activated DEAE-cellulose 
1st elution : 
(0.005 M PB 
+0.05 M. Nach 


l 
2nd elution 
(0.005 M PB + 0.5M NaCl) 


Concentration by sucrose 


A column of sepharose 4B 
coupled with immunoglobulin 
of rabbit immunized with 
rat serum 


Elution with PBS 


IHA antigen 

(Fraction at void volumn) 
Procedure of the preparation of ` 
Angiostrongylus cantonensis antigen 
for the indirect hemagglutination 
(THA) test 


Fig. 1. 


in four sera of the patients were tested by IHA 
test of Jacobs and Lunde“ with a minor modifica- 
tion as reported in the previous report. In addi- 
tion, the double immunodiffusion was also accom- 
plished in all of the sera with crude worm extract™, 


RESULTS 


The number of WBC and the levels of various 
components of immunoglobulins in the peripheral 
bloods and CSFs from sick and normal persons 
were compared and the results were presented in 
Table 1 and 2. From Table 1, it was found that 
the amount of IgM and IgE were higher in the 
patients sera than those in the normal sera. 
However, no changes of the amount of sera IgA, 
IgD and IgG on the outbreak of eosinophilic men- 
ingitis were found. As far as the amount of various 
components of immunoglobulins in CSF was con- 
cerned, the data (Table 2) revealed that the amount 
of IgG, IgA and IgM increased in the patients of 
eosinophilic meningitis. 
^ [n addition to the change of the amount of 
sera and CSF immunoglobulin in the patients, the 
number. of WBC also increased both in blood and 
CSF. Furthermore, the total protein concentration 
in CSF also increased following pathogenic infection. 

The titers of antibody against the purified 4. 
cantonensis antigen were 1:128 in two patients and 
1:256 in the other two sera. By using double 
immunodiffusion, all the sera of five patients gave 
a visible preciptin reaction to the crude worm 
antigen, 


"DISCUSSION 


Tungkanak et al. reported that the protein pattern 
of the CSF in the patients with eosinophilic men- 
ingitis was significantly different from that of CSF 
of the control subjects. Similarly, the present in- 
vestigation also showed that the CSFs of the patients 
revealed significantly higher levels of IgG, IgA, 
IgM and total protein concentration in CSFs. 
Usually, it is difficult to find any immunoglobulin 
from normal CSF by using immunoplate. However, 
with the same method, IgG, IgA and IgM levels of 
immunoglobulin are easily detected from the CSFs 
in the patients with eosinophilic meningitis. From 
the present data, the increases in the CSF IgG and 
IgA levels were proportionally higher than the 
increases of the corresponding serum  immu- 
noglobulins. It may bean indirect piece of evidence 
for local immunoglobulin synthesis. in the central 
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nervous system (CNS) in response to the pathogen 
of the eosinophilic meningitis. Similarly, same 
immune response of CNS to larvae migration has 
been quoted by Tungkanak et al. Interesting 
enough, a very highly significant increase of IgE 
and IgM was found in the sera of the patients. It 
is known that IgE (or reagin) is correlated. with 
hypersensitivity or allergy caused by the pathogens. 
Increased concentration of IgM class antibody has 
been documented in patients infected with protozoa, 
leptospirae, risckettsiae and helminths(»:0,:D, Under 
such circumstances, the high level of IgM of the 
patient may indicate that the disease was caused by 
the parasitic infection. As far as the increasing of 
IgE is concerned, it may be referred to that the 
symptom of the eosinophilic. meningitis may be 
caused, in part, by immediate hypersensitivity 
induced during the course of the sickness. 

From the present investigation, the significantly 
higher IgG, IgA, IgM levels and total protein con- 
centration in CSF as well as IgE and IgM in the 
serum of eosinophilic meningitis may be taken as 
an sufficient piece of evidence for indicating the 
specific immune response of eosinophilic meningitis. 

The: present study showed that the increase of 
eosinophils was more significant in CSF than those 
in blood. Therefore, the increase of CSF eosinophils 
seems to be a better indication of eosinophilic 
meningitis. Considering all the immune responses 
òf human subjects after infection of A. cantonensis, 
by using fractionation and immunoadsorbent tech- 
niques, a specific A. cantonensis antigen was obtained 
and utilized for the detection of antibody in serum. 
Four tested sera from eosinophilic meningitis 
patients showed high IHA titers (21:128). With 


double immunodiffusion, the sera reacted with the | 


crude A. cantonensis extracts. The data also showed 
that the higher-IHA titer may be related to the 
IgM immunoglobulin of sera of the patients (Table 
1). With the history of eating raw Achatina fulica 
and higher IHA titers as well as positive reaction 
in precipitation test, it is possible that the cases of 
eosinophilic meningitis studied in this report may 
be caused by A. cantonensis. 
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嗜 酸性 脑 炎 病 患 血液 及 脑 硝 椎 液 中 
AMR. AEREA ZHK 
对 广东 住 血 粮 串 之 抗体 
Hoc 5 
国立 台湾 大 掌理 学院 动物 学 系 
本 研究 力 从 五 位 串 哮 酸性 腹 类 之 病人 中 取得 血清 及 用 
PERM RIEDER EE rit 
c SCR > WELT RN EZ ER 
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E o SES AMARERAS IgG, IgA, IgM 和 全 
蛋白 渡 度 及 血液 中 的 IgE 及 IgM 有 显著 的 增加 。 以 色 
相 扩 散 反 应 测定 抗体 之 存在 时 ， 基 病人 此 有 沉 小 反应 。 应 
用 间接 血球 凝集 法 时 可 测 出 病 患 之 抗体 效 价 迷 到 256 倍 。 
De EE EES AER EU EE RE 
pls ER EELER ROSE 
体 效 价 可 能 与 血清 IgM. see, RETA BT 
AS ABUL SURE rb E rf SR Se BR e 
显著 的 升 高 。 


